Prior research indicates a role for the gustatory insular cortex (GC) in taste neophobia. Rats with lesions of the GC show much weaker avoidance to a novel and potentially dangerous taste than do neurologically intact animals. The current study used the retention of conditioned taste aversion (CTA) as a tool to determine whether the GC modulates neophobia by processing taste novelty or taste danger. The results show that GC lesions attenuate CTA retention (Experiment 1) and impair taste neophobia (Experiment 2). Given that normal CTA retention does not involve the processing of taste novelty, the pattern of results suggests that the GC is involved in taste neophobia via its function in processing the danger conveyed by a taste stimulus.
Introduction
For the hungry animal, eating a familiar, nutritious food is life sustaining and pleasurable. Eating a new food, however, is a risky undertaking because of the absence of knowledge about postingestive consequences -is this new food safe or is it toxic? It is assumed that fear of the life-threatening potential of a new food limits intake on the initial encounter, a phenomenon known as taste neophobia. If no harmful internal consequences follow ingestion, the initial fear reaction dissipates and consumption increases as the taste of the food becomes viewed as safe and thus more pleasurable (i.e., recovery from neophobia occurs; Barnett, 1963; Corey, 1978; Domjan, 1977; Lin, Amodeo, Arthurs, & Reilly, 2012) . However, if consumption is followed by aversive consequences (e.g., gastrointestinal malaise; GIM) then the food will be avoided on later encounters, a phenomenon termed conditioned taste aversion (CTA; Barker, Best, & Domjan, 1977; Braveman & Bronstein, 1985; Milgram, Krames, & Alloway, 1977; Reilly & Schachtman, 2009) . CTA is an example of Pavlovian learning in which the taste (conditioned stimulus; CS) of that food is associated with the aversive post-ingestive consequence (unconditioned stimulus; US). After as few as one taste-GIM pairing CS intake is suppressed as a consequence of a conditioned downshift in taste palatability (Garcia, Kovner, & Green, 1970; Lin, Arthurs, & Reilly, 2014) . Given the critical roles of taste neophobia and CTA in survival, research has been conducted to unravel their neural substrates. Although this work has implicated the insular cortex, the nature of this involvement is not fully understood.
The insular cortex is not homogeneous and only a portion of this structure participates in taste processing. As defined by Kosar, Grill, and Norgren (1986) , the gustatory insular cortex (GC) is located in the anterior region that receives taste afferents from the gustatory thalamus. With regard to taste learning, most of the studies involving the GC are concerned with its role in CTA. Thus, lesions of the GC were reported to disrupt CTA acquisition (e.g., Bermudez-Rattoni and McGaugh, 1991; Braun, Slick, & Lorden, 1972; Cubero, Thiele, & Bernstein, 1999; Fresquet, Angst, & Sandner, 2004; Gallo, Roldan, & Bureš, 1992; Nerad, Ramírez-Amaya, Ormsby, & Bermúdez-Rattoni, 1996) . However, as indicated by recent findings, these deficits seem not to be related to an impairment in associating the CS with the US. For example, Roman, Nebieridze, Sastre, and Reilly (2006) found that GClesioned (GCX) rats were able to acquire CTAs with a comparable strength as neurologically intact animals after repeated conditioning trials, suggesting that the lesions do not prevent taste-GIM associative learning. The lesion-induced deficits were most profound on the first conditioning trial (i.e., before the US was experienced) when the GCX rats consumed nearly twice as much of the taste CS as the non-lesioned (SHAM) control subjects. This pattern of results indicates that the GC has a critical role in processing taste-related information prior to the engagement of the associative mechanism responsible for CTA acquisition. That is, it appears that GCX rats fail to recognize or react to a novel taste and, instead, they drink the taste solution as if it were known to be safe and familiar.
